Simple detection of Pythium irregulare using loop-mediated isothermal amplification assay.
Pythium irregulare is an important soil-borne pathogen that causes seed, stem and root rot, and seedling damping-off in various crops. Here, we have developed a rapid and reliable approach for detecting the pathogen using loop-mediated isothermal amplification (LAMP) in combination with primers designed from the sequences of the P. irregulare ribosomal DNA internal transcribed spacer region. The specificity of the primers for P. irregulare was tested using 50 isolates of 40 Pythium species, 11 Phytophthora isolates and 8 isolates of 7 other soil-borne pathogens. The assay showed that the limit of sensitivity of the LAMP method was 100 fg of pure DNA, a similar level to that of a polymerase chain reaction. LAMP detected P. irregulare from the supernatant after mixing culture medium (template DNA source) with distilled water. Similarly, positive results were obtained using a 'Plant-LAMP' method applied to a suspension rotted roots in water. A 'Bait-LAMP' method using the supernatant of autoclaved perilla seeds incubated in a soil/water mixture for 1 week at 25°C successfully detected P. irregulare from the soil. The LAMP assay described in this study is therefore a simple and effective way for practical detection of P. irregulare.